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l. UMMARY

InApil 1983, the FansylvaniaSodd Savices Union requestied the Nationd Indtitute for Oooupetiondl Sty and Hedth
(NIOSH) to conduct ahedlth hezard evaugtion e the Officedf Employmeant Seaunty in Beaver Fells Fansyivania: The
union reparted buming of theeyes nose, and throet; coughing dizziness resairatary infedions and ather hedith prodems
amogthedficewarkes Theunion sugpacted thet theseillnesseswere dueto sometype of indoor @vironmentd prademin
thebuldng. Theentirefloor hesnowindons andispatialy undaground

Ondnel4ad 15, 1988 NIOSH investigators conducted anindugtrid hygeneand medicd survey. TheNIOSH medicd
offioer conduded privateintervienswith 17 of the0 employess: Infomation wasdliated fram thewarkars about their jolos
lengh of employmant, symptoms and medical and smoking hidory. Casehidiory ddialswere datained regarding regairatory
infedions TheNIOSH indudrid hygienist condudted avisud ingpedtion, evalusted ventilation, meesLred ar contaminants and
ass=sd themd comfort conditions

Themedicd dificer intaviewed 17 amployees 15 of whom rgparted eyeinitation, 13 melass, 8 nesdl congestion, 8 throet
imtation, and 5 cough. Mod sad therr symptomsimproved avay fromthe dfficeervironmeant. Sx employessrgported a
leedt 2 upper resairatory infedionsin the preosding year, and 2 employess have hed pneumonig therewasno medicl o
guidemidogicinformation to suggest thet thesewarework-rdated.

Ratentid sourcesdf ar contaminantsin thishuilding induded adry toner type phatooopie, fiberglassinadaioningdethear
oy ducwork, toloeooo smoke, deaning compounds usad by thejanitaid savice, officefumidingsand supplies and
buldng cogrudion metarids Anareaa therear of themein dificeisnat resched by vertilation ducwark. Thequentity of
autdoor air Spply to the officeareawas mesaLred a 950 aubic fedt per minute (dm), which (&t 20 dfimyperson) would be
adeuatefor the0employesspus 17 vistarsa atime: Themd conditions, 72 to 75°F and 48 - 50% rdative humidity, met
comfart aitaia. No unusLd typesor concantraions of indoar air contaminentswearedetedted. Although avariety of valdile
argenic compoundswere detecdted in thedr, the compounds are onesthet are commonly found inindoor ar and were
meeaUred a conoantrationsless then any aurently conteplated limitsfor indoor ar inthe U.SA.

No documented madiica evideancewesfound tolink regaratary illnesssswith evironmental condiionsfound inthisbuilding
Recommenddionsaemede
inSion VI of thisrepart toimprove the hegting, viertilation, and ar-conditioning system

KEYWORDS SC 7361 (empoymant agandes), SC 9441 (govarnmeant unemploymart offices), indoor ar ity
buildngrdated ilinesses tight building syndrome, vdlatile arganic compounds (VOCs), fibarglass


adz1
No documented medical evidence was found to link respiratory illnesses with environmental conditions found in this building.
Recommendations are made
in Section VIII of this report to improve the heating, ventilation, and air-conditioning system.

http://www.cdc.gov/niosh/hhe

Il. INTRODUCTION

OnApil 27,1988, the FansylvaniaSodd Savices Union (PSSU) repuested theNationd Institutefor Oocupetiondl Sty
and Heelth (NIOSH) to evluate suspected hedlth hezardsinthe Beaver Falls Office of Employment Seourity, where
amployesswearereparted to beexpaiendng dzziness coughing; buming of theeyes noss, and throet; recuning reairatary
infedions and ather symptoms: Roor indoor ar quiity wes sugpected.

111. BACKGROUND

TheCOfficear Employment Seaunity islocated on thebattom floor (or besamant) of attreadary building in downtoan
Beaver Fdls Thebulldngwasusadinthe pedt asafiveand-dmedore and isaurenty oaned by aphammecy, which
ooopiesapartion of themiddefloor of thebuilding. Theremainder of themiddefioar, theentireypper floar, and ahdlf
ub-besamant areunoooypied and empty. Themiddefloor, wherethe phanmecy islocated, iset dreet levd onthemain
dred of thetoamn. Hevearth Sredt runsbesdethebuilding, and dueto ahill, theentry to the battom floar isfrom Heverth
Sredt. Aloduetothehillgdelocation of thebuilding, much of thebattom floor (ontheMain Sregt Sde) isunderground,
Tharearenowindowson thebattomfloor. Office goece on thebattom floor ismeneged by aNew Cestle PA, compary,
whichlessesmaet of thefloor goeceto the Office of Erployment Saouity.

TheCOfficedr Employmeant Seaunty (OES) hed atatd of 30 employessat thetimeof theNIOSH survey, but earpoymant
levd vaiesand caninoressewithworkloed of thedffice. OES hestwo graups of warkers the Officeof Unemd

Caompansgtion, which hendesunamployment berdfitsdaims, and the Job Saviog which assgtsinjab finding and plaoamant.
Virtely al theemployesswork inasngelargeroomwith en opentgoece dffice corfiguration.

Outdoor ar, ar draulaion, and ar-conditioning areprovided from two ar hendling units (AHU), which arenat connedted and
which arelocatad in sgparate Sdeby-sdemedhenicd rooms: Outdoor ar isbrought into the building from ventslocated
about fivefed ebovetheground inandley benind thebuilding, through thewdl of themedhenical roomsand diredly ino the
AHUs Toinceesethedfidency of theoutdoor ar intake sysem, an exheud fan hesbean inddled on the gpposte sde of
floor (theMan Sret 9068 to pull indoar air out of thebullding and exreudt it ontherodf. Theoutdoor ar Sy isavaidde
vdume (economize) sydem, desgned to vary the quantity of outdoar air Supply, dgpending on outdoor tampearatureand the
buildngshedting ar coding damends

Aaording tothebuilding menegamant company difiads

(D Theoutdoor ar sy ismenuely st to Lyl et leest aminimumof 1,200 adic fedt per minute (dm) a dl times
though thevdume could begregter then thiswhen thevaridde vaume sydem callsfor mare outdoor ar.

(@ TheAHU fansarekgxt ontodrauatedr a dl timesduingworking hours
@ TheAHU fansaecgoeded ddiveing upto 5000 dm of outdoor ar.
(4 Theedad fanisszedtoexhadt upto 2250 dmaf indoor ar.
(B Thesgamusssapamanat med filter (which muet bedeaned regulaty) with aS4%ofiltration effidency raing
(6) Theheding systemisindgpendant of the AHUsand isahat weter besdhoerd radiant sysem.
(7) Thear-condtioning and the hesting sydem are st on sparaethermodtats
(8 Manarapdy dudsaontanintior fibagassmet insaion
Thebattomn floor was completdy renovated for the Officeof Employmeant Seounity. Thebullding wes oooupied by the OESIn



Sqptamber 1986, and hedth complantshave coourred condantly sncemoving to thisbuilding:

Theampoyessaergaresanted by two unions the PSSU and the AFSCME (American Federation of State, County, and
Munidpd Employess). A Hedth and Sefety Committeeiscomprised of the PSSU seward, the AFSCME seward, and
employessfrombath theuneamploymant and job savicedfices Employessaredlowed to smokeanly inthelundrocomand
resrooms which areenpipped with exheud ventilaion to the cutdoars

IV. EVALUATION METHODS

Anindudrid hygend and amedicd offioer from NIOSH condudied eninvestigetion a thefadlity on ne 14 and 15, 1988. An
gpening conference was hdd with the meneger, the PSSU and AFSCME sewards and rqresntdives of thebuilding
menegamat compary. At the opening conference, disoussonsweare hd about the hedlth and HVAC (hesting, ventilation, and
ar-conditioning) problemsthet hed ooourred &t thefadlity, and about the previous effartsto identify and coredt prodeams
induding thehinng of aprivateevironmenia conauitat.

Fdlowing thegpening conferance, awalk-through sLnvey wias conducted throughout theentire building (al threefloars the
sbbesamat, and therodf) to familiaizethe NIOSH invedigatarswith building and evironmental conditions and to detamnine
whether odors equipmat, or Sbdancssin ather partsof thebuillding could bethe source of the prablem anthe OESfloor.

Duingthesurvey, the NIOSH medicd dfficer hdd priveteintavienswith 17 employess: Thisgraup induded severd warkers
whoweerdarad for inteview by the PSSU and AFSCME union dffiddsbecause they wareknoan to have hedth complaints
aswdl asarandom sampledf theather warkas Addtiond employessather hed no complaintsor dedined interviewsfor
ressonsnat reveded to theinvedtigatar.

Duingtheintaviens infomation wesdiated fromworkersconceming tharr presant jab tileand desription, length of
empoymat & the OES symptomsaurartly baing expariencad et work, pest medicdl higary, smoking higary, and other
patinet deta. Joadific casehidary detalswere datained regarding gpisodes of regairatory infedionsreouiring medicdl trestmer, if
these hed ooourred among employess sncethar moveinto the dffices presant location (atime peariod of gopraximetdy 21
monts).

Theenvironmentd partion of theinveigation employed afour-pranged goproech - viad ingoedtion, evalugtion of veentilation,
messremat of ar contaminants and asssssmant of themd comfart conditions

Thevigd ingoedion of the physicd fadllitiessought to locate (1) sources of ar contaminents; (2) sourcesof maisiure (such as
lesking rodf, broken plumbing, sanding water, or wet surfaces), which might fadllitete the prdliferation of microargeniams or (3)
oparations ecLipment stored or ebentoned sUbdances or unsnitary condiionselsavherein the building which might effect
eviramentd qudity inthe OES dfficess

Theevdudtion of theHVAC sygtam conggted of aningoedion of itscomponentsand mesaremat o thevdumedf outsidear
gplied tothefloar, cabon daxidelevdsingdethe dffice goece, and thear vdumeshendied by eechindividud apaly, retum, and
ead arvat. TheHVAC componartsthat wereingoected induded the air hendling units filters codling aails condensete
drainegesydaTs auddedr intakes exhauds and dudt inslaion meterids Themessremantsof outdoor ar oy vdumesand
pdly, retum, and exdnagt ar vaumesin eech room (except far theexnaugt on therodf, which wias covered by alargerain cp)
waemedewith aShortridge Ingruments Air How Hood. Carbon diaxidelevelswere meeaLred by two indgoendant methods
Drager direct-reading ges detector tubes, and aGadtech Gadtechtor Modd 3252 caon dioxide meter.

Sevad ather ar contaminant messremantsware medke by means of Drager diredt-resding ges detector tubes: Thesetubes
wereussul for sreaning far combudion exheud emissions, suich s caoon monaxide (CO) and nitrogen diaxide (NO,).
Deedtor tubesweredso used to samplefar farma dehyde and carbon diaxide (CO,).

Toidentfy any posshlear contamingtion by arganic dnemicd compounds ar wassampled using acharood tube odlledtion



tednique Porteble, battery-powered air ssmpling pumpswereused to draw ar a arae of oneliter par minute (Lpm) through
g1l gasstubescontaning 150 milligrams of adtivated dnerood. Orgenic dhemicd compoundswere adsorbad on thedharaodl.
After ssmpling, theends of the tubewere cgppad, and the tubes were shipped to the NIOSH andlyticd labaratary for anelyss

At thelaboratary, organicswere desorbed from the charcod with carbon disLifide and screened by gesdrameiogrgphy, usnga
flameionization detectar. Sncethedyomatogramsd dl thesampeswareidanicd, anly onesamplewasarelyzad by ges

with amess sHedive deiector to identify the oeaific organic compounds Thearessunder al peskswere
summed todataintotd hydrocarbons: Tduenewasused asagandard.

Glassfibasinar weremesaured usng the NIOSH Method 7400 for airbomefibars[NIOSH Manud fo Ardlyticdl Methods
Third Edition, DHHS (NIOSH) Pubication No. 84-100, 1984]. Sampleswerecdllected by draning ar througha2s
millimae-damde, cdluoseeser membranefilter held in apladic cassdte usng the gpen face corfiguration. Airwespuled
through thefiltersa aflow rate of 3literspar minute using cdibrated, bettery-povered , partale sampling pumps: Sardaswere
placed ontop of desks filecahinets or tebles After sampling, the cassetteswere d osad and sedled, and shipped to thelaboratory
for andyds Thelab andyzed the samples using phese contragt miarasoopy, St A counting rdesaf NIOSH Method 7400.

Toassessthammd comfart conditions, dry-bulb and wet-bulb temperatures were mesaLred throughout the OESfloar usng a
bettery-powered psydrameer. Thisdevice parmitted messramant of ambient ar temparaureand humidity levds

V. EVALUATION CRITERIA

Vaiilaion

Outdoor ar (OA.) supply: TheAmaican Soddy of Herling, Refrigarating, and Air-condiioning Engineas(ASHRAE)
recommendsat lesst 20 albic fedt par minute (fim) OA. per parson for dfficearess [ASHRAE Sandard 62-1981R
(Proposed); Vertilation for Acogptable Indoar Air Quity, Jy 15, 1986]

Cabondaxide (CO;) huild p:

Carbon diaxide (CO,) isanomnd condtituent of exheled breeth and, if monitored, can be usad asanindicator of whether
adenuste quantities of fresh outdoor ar arebaing introduced into abuilding or work areas. Theoutdoar, ambient conoantration
of CO, isuadly 250-330 pom. UsLdly the CO, levd ishigher ingdethen auiside, evenlin buildingswith few compants
about indoor ar qudity. However, if indoor CO, concentraionsare mare then 1000 ppm (3to 4 imesthe outsidelleve),
thereisprooehly apralem of inedequete veentilation, and complaints such as heedeches fatigue, and eyeand thraet initation
may bepresat. The CO, conoantraion itsdlf isnat regponsiblefor thecomplaints: However, ahigh conoantration of CO,
mey indicatethat ather contaminentsin the bullding may o beinaressad and could beregponsiblefor cooupent complants
If CO, conoatrationsare maintained below 600 ppm, with comfortale temperature and humidity levels complanisabot ar
quelity houd minmdl. If GO, levdsaregregtar then 1000 pom, comfart and heelth complaints may ooour, and thus 1000
prm should beusad asan upper limit guiddine Thisdoesnat meenthet if thisleve isexcsadad thebuilding ishezardous o
thet it should beevaouated, but rather thislevd dhoud beaguiddinethet hdpsmaximize comfart for dl cooupents Levds
betwesn 600 ppom and 1000 ppm arelessdeatly intarpreted. (Guidancefar Indoor Air Quality Invedigetions NIOSH,
Harzard BEvdugtionsand Tedicd Assgtance Branch, January 1987)

Theassessmatt thet bullding vertilation should be conddered inedeguiste when indoor CO, levd sexosad 1,000 ppmisdso
recognized by ather arganizetions: TheWarld Hedlth Orgenization (WHO) suggests 1,000 ppm asagenard indicatar of the
presancedf indoor ar pallution WHO Warking Group; Helth Agpects Rdated to Indoor Air Qudlity, EURO Repartsand
Sudies21, pp 1-21; World Hedlth Organization, Regiond Officefor Europe, Copanhegen, 1979). ASHRAES
recommeanded OA. vartilaion rates areintended to meintain CO, levdsbd ow 1,000 pom.

Air Contaminats



Vdailearganic compounds (VOCs) isatem used to eqaressthesum of dll the arganic vigpar compounds mesared inthe
ar. Theeaenodfiad guddinesfar indoor VOC levdsto usefar compaison puposss TheU.S Ervironmantd
Pratedion Agancy (EPA) hed anationd ambiant air quelity tanderd of 160 micogramspar aic meter of ar (Lgiy) for

(mesaured asan average 3-hour concantraion from 6AM t0 9AM). Thisvaduemight best bevieved asa
netionel god to reduce hydrocarbon pallutionlevdsin outdoar ar. Thelndoor Ervironmentd Quelity Commitiee of the
Amaican Indudrid Hygene Assoaaion (AIHA) isdevd oping aguidence document anindoar ar qudity. TheAIHA
committeeiscontamplaing Smilligramspar audic mete (Which equatesto 5,000 ugfin®) of VOCsinindoor ar asa
guiddirelimit. It mugt bepanted out thet thisguiddineismady adrt & thistimeand hesno difidd Setusasan AIHA
recommencetion. Severd indoar ar difidasat EPA haveinfamdly tald usthet they bdieve 1 mgin® (1000 ug/in) is
prabebly aressonedlelimit for VOCsto prevant imitation effects onthebessof thewark of oneressarcher in Denmark. The
1,000 ugi?isnat an officid EPA recommendition ar palicy. EPA isprepaiing research sudieswhare humen vauniearswill
beexposad toamixturedf typicd indoar VOCs (exduding those dassified as cardnogans by anintamationd egancy) to vaify
theresitsdf the Danish SLdy.

Hbrousdasspatidesinthedr mey producetamparary imitation of theeyes nose, kin, and uppe reairatary system. These
imtaion symptomsmay besansed aspridkling, buming, or itciing. Mednenicd initation of theskinmey causeatamporay
reshthet isusLelly abosarved a pressure painis bewean the skin and thedathing, such asa thewald, odllar, and wrid
Although thisskininitation usLely dminshesdter sevard daysof eqoosure somewarkarsdo nat acdimeteto theseinitart
effects and may find continued exposureinderade  NIOSH recommandsthat worker expoaure should nat exaeed 3million
fibarsper albicmae. NIOSH further pedifiestha fibersto be counted should congs of thoselessthen or equd 10 35
micomdasindards, ad gege thenar equd to 10 micomdarsinlengh

Thamd Carfat Caditios

ASHRAE hespubished guiddinesfar thermd environmentd conditionswhich takeinto aooount temperature, humidity, and
ses0nd dathingwom by dfficeworkers (ASHRAE Sandard 551981, Themmd Environmentd Condiionsfor Humen

Oooupancy). Acogptable tamperaiures (found to be comfortable or acogptablefor 8% or more or the cooupentsat 50%o rdaive
humidity) aregpadified far winter and mne.



Seesn Typcd dahing Opimum Tenp. AocogaiableRange

Winter heavy dadks T1°F 68-745°F
longdeavedirt
Seder

ST light dacks T6°F 73-79°F
ot deavedint

ASHRAE exqressssthe acogaiaile humidity rangeintamsof a35°F minmum dew paint tamperatureand a62°F maximum
dew pant tampaaure Thiseguatesroughly to a30-806 rdaive humidty (RH.) range Snce% RH. ismorecommonly
undergtood inexpressing humidity condiions % RH. isusad inthisrepart to fadlitate underdanding.

Migoorganisrs

Guiddinesfar assessmat of miaoorgeniam contamingtion in buildings have bean puldished by the Americen Conference of
Govanmantd Indarid Hygengs(ACGIH) (Guiddinesfar asssssmant and sampling of sgargphytic hiceerasdlsin theindoor
evironmat; Applied Indudrid Hygiene pp. R-10- R-16, Sqat. 1987). Theseguiddinessugoest aninitid assessmant toidentify
potentid micoargeniam sourcessand toreview any regairdary illnessesamong amployess I pausblesourcesarefound where
miaoarganismsmey beprdiferaing (perticLiary wet surfaces tanding weter, decaying metten), or if thereisvislemadd, remedid
adionisnesded to diminstlegromh souroesand removethethreet of microorgeniam praliferation; hovever, further fidd
investigationisnat required in the absance df medica evidancedf rdated dissese. Only if positivemedicd evidenceisfound of
dsessssthet are plausbly rdaed to idogic contaminetion (such ashumidifier fever, hyparsansitivity pneumonitis or Legannaires
Disees) isfurther asssssmant of micoorganismswaranted.

V1. HNDINGS
VigH Ingoedion

Ratentid sourcesdf ar contaminentsinthisbuillding indudeadry tonar-type phatooopier, fiberglassinadaioningdethear supdy
ducwork, tabeooo Soking (designeted, exnaugt-ventilated aress only), deaning compounds used by thejanitarid savice, dffice
fumishingsand Spplies and building condrudion meterids No dampness dandingwater, or leskswerefound, sonoplausble
gowth sourcesdf miaoargenismswareidantified. Theunusad arees of thebuilding (induding ather floars werevecant and deen

Vaiilaion

Thedfficewarkescomplainad thet the mogt uify and uncomfartable conditiorswereiin the"beck of the dffice’, thereer areadf

thelargemeain room thet isfurthest away from theentry doar and hell. Theentireareawithin 12 fegt of therear wall isnat resched
by theventilation duawork, and istherefare prolaebly ane of themost poarly vertilated arees A bullding menegament compary

dffiad dated thet the odling haight drapsin thisareadueto adrop in the abovefloar leve, nat permitting goecefar dudwark. This
poarly ventilated areawasthelocation far the offioés only phatocopying medhine

Vatilaion flow hood messremantsindicated someimbdancein theair spply/retum systam, and some poody-fundioning or
nonHfundioningvents: Inthesuited conferencerooms (edjacant to the auter hellwaysand near the publlic resrooms), vartilaion
py raesweaelow and therewas only anerdumar vat inthewhdeaea Although thisareawas comfartableduring the
uvey, when the areawas unoooupied, conditions could possibly beuncomfartablethereif it wiere used by large groups of pegple

Thelocgtion of theautdoor ar (OA.) vatsinthedley isgenardly poor dueto the possihility of venideexnaugt paliuion. A
location higher ebove dreet levd would gengrdlly beprdferable

Thenoth OA. intakewas nat fundioning prapaty. Hovhood messrematsand avishle smoketest indicated thet 200 dmof



indoor ar wasexhauding throughthe O A iniske

Theflonvhood mesared 950 dm OA. being aypdlied by thesouth ar hendling unit. At 20 dmyperson, 950 dmwouid be
adauetefor 47 pasons: Thiswould accomodatethe 30 eanployessplusupto 17 vistarsa atime

Cabondaoxidelevdsindicate adequetefresh ar oy and adequetear exdnenge bawean the building and the outdoars
Caton diaxidelevdsweare 600 pom or lessexagpt & onetime during amamingwhen 25to ) vistarswerein thedffices

Thear hending unitswaregenardly deen. (Thefiltershed been deaned the day befarethe NIOSH survey begen) The
ar-conditioning (A/C) coding callsgppeared deen. A sl anount of ssdiment was dosaved in the condensste pen

Thenarth A/C compressor doesnat operae asfrequently asthe south A/C compressor. Thecondensatedrain pen and codling
aalsweaedy wheningoected. During eech of thetwo daysof the rvey, the compressor ran at leedt part of the day, asevidart
by thedrainege of condenssteontheground inthedley. Rathgpsthelarger capeaty of thesouth A/C unit wasableto Supply most
of thecoding demended by thes/dem.

Comfat Coditions

Thetamparaurerangeinthedficewas 72t0 75 °F. Thehumidity rangewes48to0 50% RH. (Table1). Thesecondtionsfdl
withintherange consdared comfartablefar mogt dfficewarkersweaing light Summer dathing.

Air Cotamingion

No carbon monoxide ar nitrogen dioxideweare detected (Within the mesaLring range df theindicator tubes), indicating theabsance
o dgnificant gessous combugtion by{rodudsinthear.

Posshly atreced fomadehydeweaspresat. A ador chengewas detedtableon theindicator tube, but nat theusud pink cdlor
deradaidicof formdddyde A paetan dsodaraion weas dosaved with pahgpsadight pirk hue: Theador drangemey have
ben dueto the pressnce df another arganic compound inthear which reected with thelindicator. Thedisodloration could only be
absaved whenthe cpedity of theindicator tubewes extended to its absalute limit of detedtion (Using 100 pump arokes 10liters
o ar, and agoedd adivationtube) (5to 10timesthenomd amount

o ar sampled). If theadar dnenge absarved was dueto farmia dehyde, the quintity present would beintherangedf 0040 006
pem (thefirg scdegradugtion ontheindicatar). (A private consultant hed previoudy condudied farmeldenyde sardingusinga
wet chamicd dyometrgpic add method with leboratary andlyss TheresLitswereintherange 002 to 003 pom)

Charood tubesampleswereteken to deeminewhether any unusLe organic ar contaminartscould beddtedted. Tduenewesthe
singlelargest component. Other compounds detected induded butanes, hexanes, heptanes, odang, 1,1, 1-richloroethene, xylenes
pineng limoneng, and decamethyicydopantasiiaxane: Al of these compounds are commonly found inindoor ar, and werenat
presat & unuad levds

Thequantity of totd valaile organic compounds (VOCS) wascomputed by summing thearess of dl pesksdf the

dramaogam, usng tduenessthedandard. Resdtsareshownin Table2 Theconoantration of tdlueneinthedr ranged from 17
t0 19 ugm?® and weslessthan one ten-thousancth of the cocupetiondl expogurelimit. Totd VOC concantrationswere
gopraximetdy 200 ugfin? and wereonly about 4% of the'5,000 ugn potentid guiddinelevd. Thecompoundswearecdllected on
adtivated cheraod, desorbed & thelaboratory using carbon disLifide, seperated and identified by ges dyometography usng amess
Hedtivedetettor, and quentified by ges dyometogrgohy usng aflameionization detedtor. Thareareather methodswhichmay be
employed to cdllet and andlyze VOCs and theresLits could differ degpending on such parameters as odlledtion and recovery
dfidendes sanpedhility, and compoundsusad inandlyticd danderds

Hbagassconamingion of theatr, if presant, wasnat daiedtablein ather the Job Saviceor Unemploymant Bureau aress (Teble



3. Theardyticd method wes cgpele of detedting 3000 fibason thefilter used for ssmpling. Forasamdingvdumedt L300
litersof ar (L3 aubic meers), thelimit of detedtionwould equieteto 2,300 fibersper aubic maer o ar. If lover concantrations
werepresat, they would nat be detected by the method used.

Symptomsaf mucous mambraneimiation warethe heelth prodems modt frequantly reparted by theamployess Amongthe17
employessinavieved, thesymptomswhichwerereportad asworsea wark ware: eyeimitation by 15 (89%%0) of the

employess maase 13 (76%0); nesd congestion, 8 (47%0); throet imitation, 8 (472/4); cough, 5 (29%0); and visd bluming, 4
(24%). Themgarity of employessintavieved rdated the onset of symptomsthey were currently expaiendng toatime pariod
shortly fdlowing ther cooupency of thebullding. Threeor fever warkerscomplained of dizziness dry skin, heedaches neuses,
dhotnessaf breath, or wheszing. Many workersdtated thet they bdieved thet their symptomsware duetowhet they desribed as
aninedeuetesypdy of ar inthebuldng. Themgarity of workersaso dated thet usLEly withinanehour of leaving thebuilding,
thar symptomshed ather gregtly improveed or conpletdy resalved.

A taid of 9x employessreparted having at leest 2 goisodes of upper resairaory infedtions during the preoeding yeer, and there
weareds 2 documanted casssof pneumonia, both of which oocurred snce January 1987, Soutum aultureswerenat datained in
ather case D thegoadficdidogic agant isurknown, but infarmetion aatained from thewarkers physdanswes congdant with
bedtaid preumonia. Innather cesewesthediagnogsof Leganmnairesdsesse humidifier feve, o hypasanstivity preumonitis
mede

VIl.  CONCLUSONS

Thes/mptomsdf mucousmamiraneimitation and faiguewhichwere prevdet among endoyessare nat oedficenoughto
afributeto anidentifisle caustive agant. Mot upper reairatary infeionsare caused by viruses: They aregoreed by direct
contadt, by inhdlation of arbomedroplets ar indiredtly by hendsar atidesfresily contamineted by dishergesfromthenose
or throet of aninfected person. Contedt with alarge number of peopleinaressssthe prabetillity of exposureto someonewith
anuppe resaraary infedion, and crowding inoressesthelikdihood of tramsmisson. Tharewasno medicd evidenceto
uppart any assoaaion betwesn work-rdated expoauresand the cases of pneumoniaamong employess

Rotentid sourcesof ar conaminentsin thisbullding wereadry tona-type photooopie, fiberglassinadaioninsdethear
upply ducwark, toleooo smoking (in designeted, exhaud-ventilated end osad aress), and desning compoundsussd by the
janitarid savice Air coniaminentsaould o berdessad by dffice fumishingsand by condrudion meteridsinthebuillding.
However, nounuad levdsdf ar contaminentswaremesared. Concantraionswerefar lessthen cooupetiondl hedth
expoarelimits

Anaeaintherear of themein roomwasnat saved by ventilation ducwork, and thisareawes conddared mogt duify and
uncomfortableby eandoyess Theautsdear supply to the officeswas adeguiete (et 20 dmperson) for the 30 employess
adupto 17 vistarsa atime SomeHVAC systam pradlemsweredsoovered, though nat likdly to contribute sUbdtentialy
tothehedth prodemsdf theemployess Tempaaureand humidity (72to 75°F, 50 RH.) conditionsfdl within theranges
condderad by ASHRAE ascomfortahle or acogptablefor mogt officewarkers




VIIl. RECOMMENDATIONS

Althoughwe coud nat afribuie symptomsto the goeafic evironmantdl conditionswhichweevduated inthisparticular
building, it isrecommended thet adtion beteken toinsurethe gpimum fundioning of the HVAC sydemin acoordencewith the
aitaiadesaibed inthisrepart, and the gpadfic recommendetionsthat fallow.

1. Haveaqudified HVAC contractor test and edjust the outdoor ar (OA.) intekeonthenarth AHU toinsurethet OA. is
being dravnintothebuilding by thisunit. Vaify thedrredion (invard) and vdumed ar flow.

2. Inceee OA. 9y vdumeto aquantity &t leet equd to 20 dmmultiplied by thesum of thenumber of enployessus
themadmum numbe of vistarsonthefloor & any gventime

3. Ingoat and coret HYAC apply and reumimbelances, paticlarly thosevertswithlittiear noflow.

4. Haveaqudified HVAC contradtar review thereum ar sydemin theintavienvioonfeence areaduite adjecant tothe outer
helway. (Only onereumvent wespastioned inthisentirearead thetimedf thesurvey.)

5. Accumulaed ssdiment should beremoved fram the A/C condensate pans eech time thefiiltersaredeaned. Removd by
srgoing out ispreferadleto flushing, o thet the dranegeline doesnat become plugged.

6. Snceit hesbean demongrated thet CO, levdsaf 600 pom ar lessareadhievablein thisbuilding, CO, levdsdhaud
continueto bemaintained to 600 pom or lessto assreadequate OA. ventilaion. Raiodic monitaring of GO, leds
would beprudatt.

7. Humidity levdsshould bemessured duing thewinter. Sing psydromdasar bettary-povered psydromears
employingwet and dry bub thamomeiesaerdisde mesaning devices

8. Duingwinter, indrethet A/C themodiasare st ssvard degresshigher then the heat thamodiatsto reduce the
likelihood of unnecessary A/C gparaion during thewinter. A/C oparaion during winter may causedhilling of enployess
whosewarkdaionsarenear HVAC supply varts

9. Tampaing OA. inkeduingwinter may benesessary if cdd draftsunder supply veniscause sgnificant dsoomfart.

10. Beraussthevanilaion dudwork doesnat extend into thebedk of thedffics, theareamay require peaid dfartsto
provide adequete verntilation.
Optionsindude
(@ addng supdementd vertilation for thisareg, or
(b) desgrdling thisareafar sorege or filesrather then for enployeeworkdations

The phatooopier should probehly be moved to abetter ventilated areq, preferaly aroom equipped with en exnaugt to
theoutdoors

11.  RinHVAC sydemfanstiroughout working hoursto providefor continuousar araulation
12.  Pohihtvehidesfromsopping inthedley wharethear intskesarelocated, or movedr intake vartstorodf.

13. Duetotherearauaingtype HVAC sydem, amoking Soud be prohibited in the building to minmizeenployee equoaLreto
evironmentd tabecoosnoke A lessdfedivedtamdiveisto continuethe presant pradtice of restriding amoking to aress
equipped with exhaud vertsdredtly to the outdoars

14. Toreduceeyesymptoms heedaches and musculoskdeld disoomfart among video digdlay temindl (VD) usas
implemat NIOSH ergonomic recommencitionsfor VDT ussge (Naiond Ingtituiefor Oooupetiond Sfety ad
Hedth Potentid Hedlth Hazards of Video Digdlay Teminds Cindrreti, Ohia: Nationdl Indtituiefor Oooupetiond Sefety
and Hedth [DHHS (NIOSH) publication 81-129], 1981)
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TABLE1

Eviromatd Messramats
Officedt BEoymant Secuity
Beavea Fdls Pars/ivania
HETA 83-274
June14-15,1988
Tempgdureand Humidity Levds
Time Dry BubTemp WetBubTemp RediveHumidty
415PM 74-T5°F 61-62°F 48%
rel4
1000AM 72-74F 605-62°F 50%
Jrels
115V 75-755°F 625-635°F 49-50%
Jrels
Air Contaminent Messremeants
Caton Diaxide
Time Conoenretion
Jreld 230PM 500 - 600 partspa million (pom)
4:00PM 500- 600 ppm
Jdrel5 930AM 600 - 800 ppm
noon 600 ppm
1:30RVI 600 ppm
4:00PM 600 ppm
Cabon Monoxide
only atrace detected (lessthen 1. ppm)
Nitrogen Diaxide
none detected
Fomddehyde
possibly 0.04t0 0.06 ppm

(cdor chengenat dreradteidic of formeldehyde
indication nated at thelowest scle divison on thedetector tube)

Outdoar Air Supdy
Southen AHU B dmincominginothes/gam
Northem AHU 200dmindoar ar exhausting through the outdoor ar iniake vart
AHU: Airhrendingunt  dint abicfedt par minute



TABLE2

Organic Vaoor Sarpling Results
Officed BEoymant Secuity
Beavea Fdls Pars/ivania
HETA 88-274
Jne 15,1983
ing L ocetion Air Contaminent Conoeniration (i)
Tduee Tad Vadile Organic Campounds (VOCe*
1 JbSavicee 19 216
mendfice
2. Unampoymat Bureau 17 187
mendfice
3. Badkofroom 17 183
(therear ssction
d thelage
room)
Bvduetion Qitaia 375000 (NIOSH) 5000 (creft, AIHA)
Units

wyi®: micogransof cortaminant per audic meer of ar

Noter
*Individual compounds detected were butanes hexanes, heptanes odiang, tdueng, 1,1,1-trichioroethene, Xylenes

pinene limoneng, and decamehyloydopantasloxene: Tduang thelargest Sngecomponant, wes usad astheandlyticdl
dandard.




TABLE3

Rlbrous Gass Sampling Resits
Officed BEoymant Secuity
Beavea Fdls Pars/ivania
HETA 83-274
Junel5, 1938
ing Lacdion Hibrous Gass Conceniraion
(fibarsper aubicmeer of ar)
Job Savice Not detected *
main officegoece
Unempoymeat Bureau Not detected *
man officegoece
Bveuetion Qritaion 3,000,000 (NIOSH) **

*  Thelowest concantration thet could bedetected (limit of detection) by the
method used was 2,300 fibersper cubic mele.

** NIOSH recommandsthét fiberslessthen or equd to 35 micomeasin
damde, and 10micomeesar gede inlength, be counted.



